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Abstract. The changes in plasma levels of thyroxine (T4), free thyroxine (free T4), triiodothyronine (T3), free triiodothyronine (free T3), and reverse triiodothyronine (rT3) were observed in intact or hypophysectomized lamb foetuses during the last third of gestation. Hypophysectomy was performed at two stages: 100 and 120 days of gestation. Cord blood was collected after Caesarean section.
In intact foetuses, T4 and free T4 levels increased significantly between day 100 and 120 of gestation, but decreased from day 132 to birth. T3 levels, low until day 132, rose abruptly during the last 12 days of gestation, as did the T3/free T4 ratio. Free T3 levels, relatively high on day 100, decreased until (Thorburn & Hopkins 1973; Nathanielsz 1975) increase from the third to fourth month of prenatal life, and decrease markedly before birth (Thorburn & Hopkins 1973; Klein et al. 1978 ).
The triiodothyronine (T3) levels, low until day 135 of gestation, increase sharply thereafter Nwosu et al. 1978; Mathur et al. 1980 ), whereas reverse triiodothyronine (rT3) decreases . Changes in plasma free T3 levels have not been studied in the lamb foetus.
These changes in the major iodothyronines are related to TSH secretion (Thorburn & Hopkins 1973) and also to foetal adrenal function (Thomas et al. 1978; Klein et al. 1978; Wu et al. 1978) . In fact, before birth, the drop in T4 and free T4 is chronologically linked to the natural or induced (Thomas et al. 1978 ) increase of cortisol secretion. This steroid has been shown to activate the conversion of T4 to T3 in peripheral tissue (Wu et al. 1978 (Bosc 1972) , electrocoagulation of the foetal pituitary. Destruc¬ tion of foetal pituitaries, complete in all cases, was asses¬ sed by examination of the brain after extraction of the foetus and by plasma levels of prolactin (Kann 1971 ), a level around assay sensitivity indicating the absence of pituitary tissue (Table 1) . In most blood samples, the levels of corticosteroids were also assayed by a rapid protein binding method using C.B.G. and tritiated cor¬ tisol as a marker (Bosc 8c Fevre 1974). (Fig. 2) were higher on day 120 and 132 of gestation than on day 100 (P < 0.001) and day 144 (P < 0.001).
The free T3 levels decreased from day 100 (0.98 pmol/1) to day 132 (P < 0.05) to rise until day 144 (P < 0.001) (Fig. 8) .
The changes in T3/free T4 and rT3/free T4 ratios are shown in Fig. 5 (Figs. 2 and 3 ). The plasma free T4 level measured on the same day was higher than that recorded when surgery took place on day 100 (Fig. 2) . The concentrations of T3 and free T3 on day 144 did not differ significantly between the two groups of hypophysectomized foetuses (Fig. 3) (Avivi & Shemesh 1981) which has the same placental structure (Steven 1975 (Thorburn & Hopkins 1973) . These changes can be explained by growth of the thyroid (Nathanielsz et al. 1973) or by an increase in the sensitivity of the gland to TSH (Wallace et al. 1979 ; Klein & Fisher 1980 The high plasma rT3 level, present since day 100 of gestation, suggests that 5-deiodinase activity, an essential pathway in the rT3 production (Chopra et al. 1975) , is very important during foetal life. As previously observed , the plasma rT3 level is reduced during the last 12 days of gestation, probably owing to the simultaneous de¬ crease in the level of the substrate, free T4. (Wu et al. 1978 ), which increase is related to the cortisol level (Thomas et al 1978) . The changes in the levels of corticosteroids found in this study support this interpretation. Changes in the plasma free T3 level have not been studied previously and it appears that an increase from day 130 to the end of gestation occurs simul¬ taneously with the large increase in the total T3 level.
In this experiment, the plasma corticosteroids levels and the growth rate of the intact foetus are in agreement with previous reports (Nathanielsz et al. 1972; Drost et al. 1973 ). Apparently, pituitary destruction performed on day 100 of gestation markedly reduces foetal growth. These data will be further investigated in another study.
In conclusion, this experiment demonstrates that in the lamb foetus, the concentrations of thyroid hormones are age dependent during the last third of gestation. Particularly, it confirms the large increase in plasma T3 levels during the last days of gestation, which increase probably is linked to an activation of 5'-deiodinase. The free T3 level is relatively high on day 100 of gestation, which probably is related to a reduced plasma binding capacity for T3. In addition, the present results suggest that 5-deiodinase, which converts T4 into rT3, is very active from day 100 of gestation.
Apparently, the thyroid secretion of T4 depends almost exclusively on foetal pituitary function. This study confirms placental impermeability to T4 and rT3 in the sheep, whereas a significant transfer of T3, an iodothyronine poorly synthetized by the foetus during the major part of gestation, can
